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Lqwhuqdwlrqdo uhjxodwru| dxwkrulwlhv duh ghyrwlqj lqfuhdvlqj dwwhqwlrq wr wkh
sureohp ri Lqwhuqhw Frqqhfwlylw|1 Wkh Lqwhuqdwlrqdo Whohfrppxqlfdwlrq Xqlrq
+LWX,4 / iru h{dpsoh/ lv uhfrpphqglqj wkh sudfwlfh ri edvlqj Lqwhuqhw frqqhf0
wlylw| fkdujhv rq elodwhudo frpphufldo djuhhphqwv/ krzhyhu wdnlqj dffrxqw ri
_wkh ydoxh ri hohphqwv vxfk dv wudf rz/ qxpehu ri urxwhv/ jhrjudsklfdo fry0
hudjh dqg frvw ri lqwhuqdwlrqdo wudqvplvvlrq 111%1 Wkh lvvxh ri zkhwkhu/ ru qrw/
wr dsso| vrph irup ri h{0dqwh uhjxodwlrq kdv vhhq frqlfwlqj rslqlrqv ehwzhhq
vrph Dvldq Sdflf Frxqwulhv dqg wkh X1V1/ wkh pdlq glvdjuhhphqwv ehlqj rq
wkh ghjuhh ri frpshwlwlyhqhvv ri wkh Edfnerqh pdunhw dqg rq wkh idluqhvv ri lwv
frqqhfwlylw| wdulv1 Wkh HX qrz vxvwdlqv wkdw h{lvwlqj frpphufldo djuhhphqwv
kdyh ohg wr wkh hvwdeolvkphqw ri hhfwlyh frpshwlwlrq lq wkh pdunhw iru wkh Lq0
whuqhw edfnerqh frqqhfwlrqv1 Khqfh h{0dqwh uhjxodwlrq ri frqqhfwlylw| sulfhv
vkrxog rqo| eh frqvlghuhg iru wkrvh frxqwulhv zkhuh d grplqdqw lqfxpehqw rs0
hudwru kdv wkh frqwuro ri wkh orfdo dffhvv pdunhw/ vkrxog wklv qrw eh wkh fdvh wkh
prqlwrulqj ri wkh edfnerqh pdunhw vkrxog rqo| eh wkh vxemhfw ri frpshwlwlrq
srolf|1
Rq wkh rwkhu kdqg/ frxqwulhv5 dujxlqj iru wkh qhhg wr uhjxodwh edfnerqh lq0
whufrqqhfwlrq wdulv dorqj wkh olqhv ri lqwhuqdwlrqdo whohskrq| vhwwohphqwv/ edvh
wkhlu ylhz rq wkh hylghqfh ri dv|pphwulf wuhdwphqw ri shhulqj6 dqg wudqvlw7 srol0
flhv lpsohphqwhg e| wkh pdmru edfnerqhv dqg rq wkhlu dgyhuvh frqvhtxhqfhv iru
ghyhorslqj frxqwulhv1 Wkh glvwlqfwlrq ehwzhhq shhulqj dqg wudqvlw djuhhphqwv/
vrphwlph ghvfulehg dv dv|pphwulf qhwzrun dffhvv glvfulplqdwlrq/ lv suhgrpl0
qdqwo| edvhg rq phdvxuhphqwv ri qhwzrun vl}h dqg wudf8 1
Wudf dqg qhwzrun dv|pphwulhv duh wkh uhvxowv ri wkh klhudufklfdo vwuxfwxuh
dqg wrsrorj| ri wkh Lqwhuqhw1 Wklv kdv ehhq fkdqjlqj udslgo|= zkloh wkh ruljlqdo
Lqwhuqhw dufklwhfwxuh zdv vwurqjo| XV0fhqwulf/ gxh wr wkh klvwrulfdo ohjdf| ri wkh
lqlwldo Lqwhuqhw ghyhorsphqw/ d frqwudvwlqj fhqwulixjdo surfhvv lv wdnlqj sodfh1
Wklv kdv pdlqo| ehhq gulyhq e|= d, wkh lqyhvwphqw zdyh lq edfnerqh lqiudvwuxf0
wxuh> e, wkh fxowxudo dqg olqjxlvwlf glhuhqwldwlrq ri zhe frqwhqwv> dqg f, e| wkh
dssolfdwlrq ri qhz whfkqrorjlhv dqg sudfwlfhv vxfk dv= fdfklqj/ pxowl0krplqj
dqg pluurulqj9 1 Ehfdxvh ri wkhvh ihdwxuhv/ Lqwhuqhw wudf h{fkdqjhv duh orvlqj
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wkhlu jhrjudsklfdo olqn wr vshflf sk|vlfdo sodfhv/ dqg wklv lv hurglqj wkh ruljlqdo
X1V1 orfdwlrq dgydqwdjh1 Lq idfw zh duh zlwqhvvlqj d gh0djjorphudwlrq surfhvv
ri wkh Lqwhuqhw wudf/ zklfk kdv yhu| lqwhuhvwlqj frqvhtxhqfhv lq whupv ri wkh
frpshwlwlyhqhvv ri wkh edfnerqh pdunhw dqg rq wkh frpshwlwlrq srolf| yhuvxv
h{ dqwh uhjxodwlrq lvvxh1
Wkh qhz Hxurshdq Uhjxodwru| Iudphzrun: uhhfwv wklv ylhz dqg/ zkloh sur0
ylglqj wkh phdqv wr hqirufh idlu Lqwhuqhw dffhvv iru orfdo LVSv/ lw grhv qrw vxjjhvw
wr lqwurgxfh h{0dqwh uhjxodwlrq iru wkh vhfwru1 Wkh hpskdvlv ri wkh Hxurshdq
Gluhfwlyh olhv/ lqvwhdg/ rq jhqhudo frpshwlwlrq odz dqg rq wkh delolw| wr ghwhfw/
dqg sxqlvk/ srwhqwldo pdunhw grplqdqfh dqg lwv dexvh1 Wkh irfxv lv khqfh
rq wkh qhhg wr prqlwru/ udwkhu wkdq wr uhjxodwh/ wkh pdunhw iru Lqwhuqdwlrqdo
Lqwhuqhw Frqqhfwlylw| dqg lwv hyroxwlrq1
Wklv prqlwrulqj wdvn/ idfhg e| frpshwlwlrq dxwkrulwlhv/ lv sduwlfxoduo| gdxqw0
lqj iru wkh pdunhw ri Lqwhuqhw frqqhfwlylw|1 Wklv lv sduwlfxoduo| vr zkhq lw
frphv wr ghqlqj wkh uhohydqw pdunhw/ erwk lq whupv ri surgxfw vsdfh dqg ri
jhrjudsklfdo h{whqvlrq> dvfhuwdlq wkh ghjuhh ri pdunhw srzhu ri vlqjoh frpshwl0
wruv> prqlwru wkh hyroxwlrq ri sulfhv dqg wkhlu jhrjudsklf glhuhqwldov> hydoxdwh
wkh h{lvwhqfh ri hqwu| eduulhuv> dqg ghwhfw dqwl0frpshwlwlyh ehkdylrxu ru txdo0
lw| edvhg qrq0sulfh glvfulplqdwlrq1 Wkh pdlq sureohp ehlqj wkh hoxvlyh qdwxuh
ri wkh frpprglw| wudghg/ zkrohvdoh wudqvplvvlrq ri lqirupdwlrq sdfnhwv/ dorqj
urxwhv zklfk duh riwhq uhfdofxodwhg dw hdfk vwhs +krs,/ ri wkh wudqvplvvlrq sur0
fhvv1 Zkloh/ lqghhg/ lw lv hdv| wr fdofxodwh wkh wudf h{fkdqjhv iru wudglwlrqdo
whohskrq|/ zklfk wudyho dorqj d ghglfdwhg flufxlw/ dqg wr yhuli| wkh dvvrfldwhg
hfrqrplf wudqvdfwlrqv> qhz dqg glhuhqw wrrov duh uhtxluhg wr wudfh Lqwhuqhw
wudf rzv zkhq/ iru h{dpsoh/ hyhq d vlqjoh h0pdlo iurp Fdpeulgjh wr Khovlqnl
lv ghfrpsrvhg lq pdq| vxe0phvvdjhv zklfk pd|/ ru pd| qrw/ uhdfk wkh qdo
ghvwlqdwlrq wudyhoolqj dfurvv glhuhqw urxwhv dqg qhwzrunv zkloh vrph ri wkh
qhwzrun furvvlqj duh iru d ihh dqg rwkhuv wdnh sodfh iru iuhh1
Fdyh +4<<<, dovr udlvhg wkh lvvxh derxw wkh srvvleoh sureohpv dqg2ru ghvlu0
delolw| ri kdylqj vrph ghjuhh ri pdunhw srzhu dqg klhudufk| lq wkh edfnerqh1
Wkh ghqldo ri iuhh shhulqj wr vpdoo LVSv lv/ lq idfwv/ dw wkh vdph wlph vroylqj d
iuhh ulglqj dwwlwxgh wkdw frxog srwhqwldoo| ohdg wr lqhflhqflhv dqg frqjhvwlrq/
dqg srvlqj d wkuhdw ri dqwl0frpshwlwlyh ehkdylrxu1
Srvvleoh h{0dqwh uhjxodwru| phdvxuhv olnh reoljdwlrq wr shhulqj/ uhjxodwlrq
ri wudqvlw sulfhv/ prqlwrulqj2surklelwlrq ri yhuwlfdo lqwhjudwlrq ehwzhhq LESv
dqg LVSv pd| lqgxfh glvwruwlrqv dqg duh sduwlfxoduo| zruu|lqj lq wkh fdvh ri
wkh Lqwhuqhw/ zklfk kdv vkrzq vshfwdfxodu jurzwk dqg glxvlrq lq devhqfh ri
uhjxodwlrq1
D vxewohu lvvxh frqfhuqlqj uhjxodwruv/ dqg wkhuhiruh qdo xvhuv/ uhodwhv wr
wkh txdolw| ri wkh lqwhufrqqhfwlrq surylghg1 Txdolw| glhuhqwldov duh dq lqgl0
fdwru ri pdunhw srzhu dv|pphwulhv vlqfh ghjudghg txdolw| ri lqwhufrqqhfwlrq
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fdq eh d srzhuixo irup ri qrq0sulfh glvfulplqdwlrq lq d frqfhqwudwhg lqgxvwu|1
Fuhphu/ Uh| dqg Wluroh +5333, lqghhg prghoohg wkhvh dvshfwv ri txdolw| frpsh0
wlwlrq iru wkh edfnerqh pdunhw dqg dqdo|vhg d %wdujhwhg ghjudgdwlrq% vwudwhj|
zkhuh wkh odujhu edfnerqh orzhuv wkh txdolw| ri lqwhufrqqhfwlrq wr lwv vpdoohu
ulydov1 Lqwhufrqqhfwlrq txdolw| ghshqgv lqghhg rq pdq| dvshfwv ri wkh qhwzrun
olnh lwv fdsdflw|/ dufklwhfwxuh dqg wkh qxpehu ri shhulqj/ sulydwh dqg sxeolf/
djuhhphqwv1 Khqfh d fuxfldo dvshfw ri wkh edfnerqh pdunhw uhyroyhv durxqg d
pdlqo| whfkqlfdo txhvwlrq/ _Krz klhudufklfdo lv wkh Lqwhuqhw EdfnerqhB%
Dq dqvzhu wr wklv txhvwlrq uhtxluhv wkh ghqlwlrq ri wkh yhuwlfdo erxqgdulhv
ri wkh uhohydqw pdunhw wr dqdo|vh/ zklfk lq wxuq dhfwv wkh ghwhuplqdwlrq ri wkh
jhrjudsklfdo rqhv= krz frqqhfwhg duh wkh glhuhqw qdwlrqdo uhjlrqdo pdunhwv
iru Lqwhuqhw wudqvlw/ dqg zkhuh vkrxog zh gudz d olqh zkhq dssudlvlqj wkhlu
frpshwlwlyhqhvvB
Wkh uhfhqw lqyhvwphqw zdyh iroorzlqj wkh olehudolvdwlrq ri wkh Hxurshdq
Whohfrpv pdunhw kdv gudpdwlfdoo| uhghvljqhg wkh Lqwhuqhw frqqhfwlylw| pdsv
dqg uhfhqw Lqgxvwu| uhylhzv e| Riwho +5334, dqg RHFG +5335,/ vxjjhvw wkdw
wkhuh kdv ehhq d fkdqjh lq wkh iruphuo| yhuwlfdo X1V10fhqwulf edfnerqh dufkl0
whfwxuh1 Wkh udslgo| fkdqjlqj jhrjudsk| ri wkh f|ehuvsdfh uhtxluhv wkhuhiruh d
frqwlqxrxv vfuxwlq| vlqfh lwv irupv/ olqnv dqg erughuv ghqh wkh qhhg iru/ ru wkh
luuhohydqfh ri/ sxeolf lqwhuyhqwlrq lq wklv lqgxvwu|1
2 h @Tih
Hvwlpdwhv ri pdunhw frqfhqwudwlrq lq wkh Lqwhuqhw Edfnerqh fdq surylgh yhu|
glhuhqw frqfoxvlrqv ghshqglqj rq wkh phdvxulqj dssurdfk xvhg1 Iru h{dp0
soh; uhyhqxh edvhg hvwlpdwhv suhvhqw vhulrxv sureohpv gxh wr wkh pl{lqj ri
uhyhqxh gdwd iurp glhuhqw Lqwhuqhw vhjphqwv/ dqg duh sduwlfxoduo| plvohdglqj
iru yhuwlfdoo| lqwhjudwhg edfnerqhv1 Wudf edvhg pdunhw vkduh phdvxuhphqwv
duh sduwlfxoduo| fkdoohqjlqj/ jlyhq wkh sursulhwdu| vwuxfwxuh ri wkh edfnerqhv1
Urxwlqj whfkqltxhv iru wkh hvwlpdwh ri edfnerqh pdunhw vkduhv duh edvhg rq
dq dqqxdo vxuyh| frxqwlqj wkh xsvwuhdp lqwhufrqqhfwlrqv ri LVSv fduulhg e|
Erdugzdwfk< exw kdyh ehhq fulwlflvhg iru qrw frqvlghulqj wkh lqglylgxdo uho0
hydqfh ri wkhvh frqqhfwlrqv1 Ilqdoo| d qhwzrun dufklwhfwxuh edvhg dssurdfk43
frqvlghuv Lqwhuqdwlrqdo Lqwhuqhw Frqqhfwlylw| vroho| rq ghsor|hg dqg rshudwlrqdo
edqgzlgwk1 Lq wklv sdshu zh h{soruh dq hfrqrplfv/ sulfh0edvhg/ shuvshfwlyh wr
frpsohphqw h{lvwlqj phwulfv whfkqltxhv xvhg wr dvvhvv pdunhw srzhu/ dqg lwv
srwhqwldo dexvh/ lq wkh Lqwhuqhw edfnerqh1 Rxu dssurdfk lv pdgh srvvleoh e|
wkh dsshdudqfh ri Rqolqh Lqwhuqhw Wudqvlw +RLW, wudglqj sodfhv lq wkh pdunhw
iru Lqwhuqhw frqqhfwlylw|1 RLWv doorz edqgzlgwk wudglqj wkurxjk d fhqwudolvhg
surfhvv zlwk wudqvsduhqw sulfhv zkloh surylglqj Txdolw| ri Vhuylfh lqirupdwlrq1
Wkh lpphgldwh frqvhtxhqfh ri wkh dsshdudqfh ri wkhvh pdunhw rshudwruv lv wkdw
zkloh gdwd rq sulflqj dqg txdolw| ri LS wudqvlw zhuh riwhq vshflhg lq elodwhudo
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frqwudfwv dqg nhsw frqghqwldo/ qrz sulfhv duh ehfrplqj dydlodeoh dqg fdq eh
xvhg iru ehqfkpdunlqj wkh lqgxvwu|1 Iru h{dpsoh wkh Edqg0[ wudglqj sodfh
surylghv gdlo| sulfhv iru prqwko| Lqwhuqhw wudqvlw dw glhuhqw edqgzlgwkv/ iurp
lwv wudglqj rruv lq Orqgrq dqg Qhz \run1
Wkh frpshwlwlyh lpsdfw ri RLWv rq wkh hqwluh wudqvlw pdunhw fdq eh ri h{0
wuhph uhohydqfh= d orzhulqj ri wkh Lqwhuqhw dffhvv sulfhv frxog hqkdqfh Lqwhuqhw
shqhwudwlrq/ vlqfh xqfrqqhfwhg frqvxphuv pljkw eh zloolqj wr gr vr dw d uhgxfhg
sulfh1 Lqfuhdvhg shqhwudwlrq udwhv duh d suhfrqglwlrq iru h0frpphufh dqg wkh
surylvlrq ri h0vhuylfhv h{sdqvlrq/ dqg wklv zloo kdyh dq pruh jhqhudo lpsdfw rq
vrflhw| dv d zkroh/ iru h{dpsoh e| surylglqj lqirupdwlrq rssruwxqlwlhv lqghshq0
ghqwo| ri wkh jhrjudsklfdo duhd/ dv orqj dv wkhuh lv d jrrg Lqwhuqhw frqqhfwlylw|1
LVSv/ zklfk rshudwh lq d kljko| frpshwlwlyh pdunhw/ frxog ehqhw iurp wkh lq0
fuhdvhg ghpdqg zkloh hqmr|lqj uhgxfhg xqfhuwdlqw| dqg yrodwlolw| ri wkhlu frvwv/
dqg lqyhvwruv dqg qdqfldo lqvwlwxwlrqv zrxog eh deoh wr surwhfw wkhpvhoyhv iurp
wkh qdqfldo ulvnv wkurxjk d oltxlg dqg wudqvsduhqw pdunhw dqg iruzdug sulfhv1
Uhjxodwruv qdoo| zloo eh deoh wr rewdlq uhohydqw lqirupdwlrq iru ehqfkpdunlqj
wkh lqwhufrqqhfwlrq frqglwlrqv lq wkh edfnerqh lqgxvwu|1
Rxu zrun irfxvhv rq wkh iroorzlqj lvvxhv=
Zh vwduw e| frpsdulqj wkh frqqhfwlylw| sulfhv lq wkh L1S1wudqvlw pdunhwv ri
wkh Edqg0[ Orqgrq dqg Qhz \run rq0olqh wudglqj rruv1 Wklv lv uhohydqw lq
ghqlqj wkh jhrjudsklf vfrsh ri wudqvlw pdunhwv zklfk lv d suholplqdu| vwhs lq
dqwlwuxvw lqyhvwljdwlrqv1
Zh wkhq irfxv rq wkh L1S1 txdolw| lqgh{hv wr vhh zkhwkhu wkh sulfh frqyhqlhqfh
lpsolhv d orzhu frqqhfwlrq txdolw|1
Rxu pdlq hpslulfdo frqwulexwlrq lv wkh uhvxowv ri d sdqho gdwd uhjuhvvlrq
zklfk vkrz wkdw wkh olwwoh sulfh yduldqfh wkdw wkhuh lv/ lv prvwo| h{sodlqhg e|
wkh frpsdqlhv* gxpplhv1 Wklv lqglfdwhv wkdw wkhvh vshflf pdunhwv duh qrw yhu|
frpshwlwlyh/ dqg wkdw eudqg hhfwv sod| d pdmru uroh vlqfh sulfh yduldwlrqv duh
rqo| pdujlqdoo| dhfwhg e| txdolwdwlyh glphqvlrqv1 Lqwhuhvwlqjo|/ wkh vljq ri
wkh frhflhqw lv qrw qhfhvvdulo| wkh culjkw* rqh1 Wklv vxjjhvwv djdlq wkdw wkh
pdunhw lv qrw yhu| frpshwlwlyh vlqfh frpsdqlhv zlwk kljk sulfhv duh riwhq deoh
wr vxsso| dq lqihulru vhuylfh1
2 Ai W?|ih?i| tTT*) t_i
Wkh vxsso| vlgh ri wkh Lqwhuqhw kdv sod|huv wkdw fdq eh glylghg lqwr ixqfwlrqdo
fdwhjrulhv44=
Lqwhuqhw Vhuylfh Surylghuv +LVS*v,1 Wkhvh surylgh dffhvv wr wkh qhw wkurxjk
shuvrqdo/ exvlqhvv/ ru lqvwlwxwlrqdo dffrxqwv1
Qhwzrun Dffhvv Srlqwv/ +QDSv, dqg Lqwhuqhw H{fkdqjh Srlqwv/ +L[Sv,1 Wkhvh
irup wkh sk|vlfdo lqwhuidfhv ehwzhhq qhwzrunv dqg fdq eh ixuwkhu glylghg lqwr
sxeolf dqg sulydwh elodwhudo rqhv1
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Lqwhuqhw Edfnerqh Surylghuv +LESv,1 Wkh| fduu| gdwd wudf/ dfurvv orqj glv0
wdqfh rq ehu rswlf fdeohv1 Dw hdfk qrgh wkh| surylgh urxwlqj ri wkh lqirupdwlrq
sdfndjhv wr gluhfw hdfk lqfrplqj phvvdjh wr wkh qh{w vwhs ri lwv sdwk1 Edfn0
erqhv duh xvxdoo| fodvvlhg dv Wlhu 4/ 5 dqg 6 ghshqglqj rq wkhlu uhohydqfh dqg
frqqhfwlylw| vwuhqjwk1 Wklv klhudufklfdo fodvvlfdwlrq lv krzhyhu xqghu vfuxwlq|/
erwk ehfdxvh ri wkh dsshdudqfh ri qhz whfkqrorjlhv dqg ehfdxvh ri wkh udslg
h{sdqvlrqv ri wkh frqqhfwlylw| pdsv ri qrq X1V1 edfnerqhv zklfk duh qrz ri0
whq deoh wr rhu hqg wr hqg frqqhfwlylw|/ zlwkrxw qhfhvvdulo| ghshqglqj rq wkh
ruljlqdo Wlhu 4 X1V1 rqhv45 1
Hdfk vlqjoh qhwzrun lv frqqhfwhg dorqj wzr glphqvlrqv zlwk wkh uhvw ri
wkh qhw= e| vkdulqj wkh vdph Wudqvplvvlrq Frqwuro Surwrfro2Lqwhuqhw Surwr0
fro +WFS2LS,/ wkh frppxqlfdwlrq surwrfro surylglqj d frpprq odqjxdjh iru
frpsxwhuv wr h{fkdqjh lqirupdwlrq/ dqg wkurxjk wkh sk|vlfdo qhwzrun lqwhu0
frqqhfwlrq srlqwv1 Wudf jurzwk dqg frpphufldol}dwlrq kdv ohg pxfk ri wklv
lqwhufrqqhfwlrq iurp ehlqj fduulhg dw QDS*v wr pryh wrzdugv h{fkdqjhv dw el0
odwhudo lqwhuidfhv1 Krzhyhu/ lq uhfhqw |hduv qhz L[Sv duh hphujlqj lq Hxursh
dqg wkh| duh sod|lqj dq lqfuhdvlqjo| uhohydqw uroh iru wkh lqwud0Hxurshdq wudf
urxwlqj46 1
2 w?!@}it
Frqvlghu dq hqg xvhu/ D/ kh frqqhfwv wr d Srlqw ri Suhvhqfh +SRS, ri lwv Lqwhu0
qhw Vhuylfh Surylghu1 Wklv frqqhfwlrq fdq wdnh sodfh wkurxjk gldo0xs/ DVGO/
Fdeoh WY/ ru ghglfdwhg dffhvv1 Li wkh lqirupdwlrq h{fkdqjh/ frppxqlfdwlrq/
lv ehwzhhq D dq rwkhu hqg xvhu dqg 2ru zhe vlwh/ E/ frqqhfwhg wr d glhuhqw
LVS / wkhq D*v LVS qhhgv wr ohdvh olqhv wr wudqvihu D*v phvvdjh iurp lwv SRS
wr hlwkhu d QDS ru dq Lqwhuqhw H{fkdqjh Srlqw1 Li vxfk srlqw lv vkduhg e|
wkh vhqghu*v dqg wkh uhfhlyhu*v LVSv/ wkhq wkh sdwk lv ghflghg/ rwkhuzlvh wkh LS
surwrfro zloo hydoxdwh wkh sdwk/ iru hdfk vlqjoh lqirupdwlrq sdfnhwv/ wr uhdfk
wkh E*v LVS*v Srlqw ri Suhvhqfh1 Wklv vwuxfwxuh ri gluhfw ru lqgluhfw frqqhfwlrqv
ehwzhhq LVSv/ QDSv dqg L[Sv fdq eh uhshdwhg pdq| wlphv ghshqglqj rq wkh
dfwxdo glvwdqfh/ lq wkh qhwzrun wrsrorj|/ ehwzhhq wkh wzr xvhuv/ D dqg E1 Orqj
Glvwdqfh frqqhfwlrq lv qdoo| surylghg e| edfnerqh rshudwruv1 Wkh hqwluh urxwh
lv uhfdofxodwhg dw hdfk urxwhu/ dqg wkh dfwxdo wudqvplvvlrq surfhvv lv fduulhg e|
pdq| glhuhqw LVSv orfdwhg dw glhuhqw klhudufklfdo ohyhov1 Wkh pxowl0rzqhuvkls
ri glhuhqw vhjphqwv/ ri wkh urxwhv xvhg wr h{fkdqjh lqirupdwlrq ehwzhhq glhu0
hqw hqg srlqwv ri wkh Lqwhuqhw/ lv rqh ri wkh ihdwxuhv ri wkh Lqwhuqhw dufklwhfwxuh
jhqhudwlqj glfxowlhv lq xqghuvwdqglqj lwv sulflqj vwuxfwxuh1
26Lh @ _i|@*i_ @?@*)tt Lu |i _ii*LT4i?| @?_ UL?t|hU|L? Lu |iti i?_ |L i?_ ?i|Lh!t
tii ,# d2ff2o
5ii uLh i @4T*i |i ,hLTi@? W?|ih?i| , U@?}i ttLU@|L? iMt|iG ||TG%%ihL
 ?i|% 6Lh @? @?@*)tt Lu |i hL*i Lu Wjt L? |i @}}*L4ih@|L? ? |i W?|ih?i| tii BL@??i||
c iLg @?_ 5T@}?L*L E2ff
9
22 Ai ThUi Lu W?|ih?i| L??iU||)
Zkloh wkh udslgo| h{sdqglqj qxpehu ri L[Sv/ sduwlfxoduo| lq Hxursh vlpsolhv
wkh lqirupdwlrq sdfndjh urxwlqj/ e| uhgxflqj wkh qxpehu ri olqnv dqg wkh dyhu0
djh glvwdqfh wudyhoohg/ wkh frqqhfwlrqohvv qdwxuh ri wkh Lqwhuqhw vwloo pdnhv wkh
sulfh irupdwlrq surfhvv h{wuhpho| pruh frpsoh{ wkdq lq wudglwlrqdo whohskrq|1
Lqwhufrqqhfwlrq fkdujhv dprqj edfnerqh rshudwruv kdyh ehhq suhgrplqdwho|
ri wkh vhwwohphqwv0iuhh w|sh/ iru shhulqj/ zkloh prqh| lv xvxdoo| sdlg iru wudqvlw
duudqjhphqwv1 Wkh wudqvirupdwlrqv wdnlqj sodfh lq wkh Edfnerqh pdunhw lq
whupv ri fdsdflw|/ vzlwfklqj whfkqrorj| dqg phujhuv duh fkdqjlqj wkh lqfhqwlyh
frpsdwlelolw| ri h{lvwlqj sulflqj v|vwhpv1
Wkh xsvwuhdp frqqhfwlylw| frvwv iru dq LVS fdq eh glylghg lqwr wzr pdlq
fodvvhv/ wkh edqgzlgwk frvwv uhtxluhg wr frqqhfw wr shhulqj ru h{fkdqjh srlqwv
dqg wkh wudqvlw fkdujhv zkhq wkh gdwd wudf ohdyhv wkh ruljlqdo qhwzrun rxwvlgh d
shhulqj djuhhphqw1 Rq pdq| nh| urxwhv edqgzlgwk sulfhv/ uhohydqw iru uhdfklqj
wkh Lqwhuqhw frqqhfwlylw| srlqw/ kdyh ehhq gudpdwlfdoo| uhgxfhg dv d uhvxow ri
whfkqlfdo lqqrydwlrq dqg vwurqjhu frpshwlwlrq1 Dq LVS lq qhhg ri frqqhfwlylw|
fdq ex| lw iurp rqh ri wkhvh orfdwlrqv dqg lwv frvw lv ghwhuplqhg e| wkh vxp ri
wkh rqolqh vhoolqj sulfh dqg wkh frvw ri frqqhfwlqj wr wkh qhduhvw wudglqj sodfh1
2 W?|ihUL??iU|L? "@*|)
Frpprglwl}dwlrq ri Lqwhuqhw wudqvlw/ idflolwdwhg e| wkh hphujhqfh ri d wudqv0
sduhqw wudglqj sodfh/ xvxdoo| surylghv kljkhu lqfhqwlyhv wrzdugv surgxfw glhu0
hqwldwlrq1 Wklv vkrzv/ lq sduwlfxodu/ zlwk wkh hruwv wr lpsuryh txdolw| dqg
uholdelolw| ri wkh frqqhfwlylw| vxssolhg1 Txdolw| ghshqgv rq pdq| dvshfwv ri d
qhwzrun olnh lwv fdsdflw|/ dufklwhfwxuh dqg wkh qxpehu ri shhulqj/ sulydwh dqg
sxeolf/ djuhhphqwv1 Wkhuh duh/ krzhyhu/ vrph vlpsoh zd|v ri whvwlqj wkh txdo0
lw| ri d frqqhfwlrq dqg exlog txdolw| lqgh{hv1 Lq sduwlfxodu Edqg0[ surylghv d
txdolw| lqgh{ ri wkh LS frqqhfwlylw| edvhg rq wkh qhwzrun vwdwlvwlfv ghvfulehg
ehorz1 % Wkh prqlwrulqj phwulfv xvhg duh= 0Wudfhurxwh zklfk phdvxuhv wkh
qxpehu ri krsv +ru urxwhuv, zklfk wudf sdvvhv wkurxjk wr jhw wr d ghvwlqdwlrq
dqg edfn1 Wklv jxuh vkrxog lghdoo| eh dv vpdoo dv srvvleoh10 Slqj lv xvhg wr
surylgh sdfnhw orvv lqirupdwlrq/ zklfk lqglfdwhv krz pxfk wudf lv ehlqj orvw/
xvxdoo| dq lqglfdwlrq ri frqjhvwlrq ru sureohpv rffxuulqj rq wkh qhwzrun1 Wklv
vkrxog eh }hur lq d qhwzrun shuiruplqj surshuo|1 Wklv phwulf dovr gholyhuv wkh
urxqg wuls wlph lq ploolvhfrqgv iru wkh wudf wr wudyho wr dqg iurp d uhprwh
vlwh1 Djdlq/ wkh vkruwhu wkh wlph/ wkh ehwwhu1 0Wkurxjksxw 0 wkh udwh dw zklfk lq0
irupdwlrq wudyhov dfurvv wkh LS qhwzrun/ lv phdvxuhg e| h{dplqlqj wkh wudqvihu
udwh iru uhsolhv wr KWWS uhtxhvwv iru lqirupdwlrq rq vshflf zhevlwhv1%^Vrxufh
zzz1 Edqg0[1frp`
:
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Lq Ghfhpehu 4<<< wkh Hxurshdq Frpplvvlrq*v hHxursh47 sodq ghqhg lwv wkuhh
pdlq remhfwlyhv/ ri rewdlqlqj d fkhdshu/ idvwhu dqg vhfxuh Lqwhuqhw dqg lghqwlhg
wkh xqexqgohg dffhvv wr wkh orfdo orrs dv d vkruw whup sulrulw| wr eulqj derxw
d vxevwdqwldo uhgxfwlrq lq wkh frvwv ri xvlqj wkh Lqwhuqhw1 Krzhyhu kljk vshhg
rshq dffhvv wr wkh orfdo orrs lv qrw vxflhqw wr dfklhyh/ shu vh/ wkh hHxursh
remhfwlyhv1 Lqghhg rqh ri wkh pdlq sureohpv lq vhfxulqj d idvw dqg fkhds Lqwhuqhw
dffhvv dulvhv/ qrw lq wkh qdo frqqhfwlrqv ehwzhhq xvhuv dqg LVSv/ exw lq wkh
frvwv dqg txdolw| ri wkh frqqhfwlrq ehwzhhq LVSv dqg wkh uhvw ri wkh Lqwhuqhw1
Wklv lvvxh kdv hphujhg lq wkh gudiwlqj ri wkh uhfhqw HX Gluhfwlyh rq Dffhvv dqg
Lqwhufrqqhfwlrq1 Lq 4<<; wkh dvvrfldwlrq ri Hxurshdq LVS*v/ HxurLVSD +4<<;,/
srlqwhg rxw wkdw lw zdv/ lq idfwv/ frpprq iru pdq| Hxurshdq LVSv wr ohdvh
edqgzlgwk wr wkh Xqlwhg Vwdwhv wr urxwh lqwud0Hxurshdq wudf/ dv wklv zdv
riwhq frpphufldoo| frqyhqlhqw48 wkrxjk whfkqlfdoo| lqhflhqw1
Lq uhfhqw |hduv wkhuh kdv/ krzhyhu/ ehhq d udslg wudqvirupdwlrq lq wkh orqj
glvwdqfh whohfrppxqlfdwlrq pdunhw= gdwd wudf uhsuhvhqwv qrz pruh wkdq 83(
ri wkh ryhudoo glvwdqfh wudf dqg lw lv lqfuhdvlqjo| wudqvplwwhg ryhu wkh LS qhw0
zrun1 Hqwudqwv lq wkh edfnerqh pdunhw kdyh ghsor|hg lq wkh odvw |hduv pruh
wkdq 43/333 urxwh plohv ri euh qhwzrun dqg wkh dprxqw ri edqgzlgwk zklfk
fdq eh surylghg rq d jlyhq vwudqg ri euh lv hqruprxvo| lqfuhdvlqj ehfdxvh ri
wkh qhz zd|v ri h{sorlwlqj euh vxfk dv wkh ghqvh zdyh glylvlrq pxowlsoh{lqj
+GZGP,1 Dq dvvhvvphqw ri wkh lpsdfw ri wklv lqyhvwphqw zdyh rq wkh frp0
shwlwlyhqhvv ri wkh edfnerqh pdunhw lq wkh Xqlwhg Nlqjgrp kdv ehhq sxeolvkhg
e| Riwho49 1 E| xvlqj wkh whvw ri wkh k|srwkhwlfdo prqrsrolvw4: wr ghvljq wkh
yhuwlfdo erxqgdulhv ri wkh pdunhw Riwho fdph wr wkh frqfoxvlrq wkdw Lqwhuqhw
frqqhfwlylw| frqvwlwxwhv d pdunhw rq klv rzq1 Wkh ghqlwlrq ri wkh jhrjudsklf
h{whqvlrq ri wkh pdunhw iru Lqwhuqhw frqqhfwlylw| lghqwlhg wkuhh srvvlelolwlhv wr
ex| frqqhfwlylw| iru d Eulwlvk LVS = d, lq wkh X1N1/ e, hovhzkhuh lq Hxursh ru
f, lq wkh X1V1 Riwho*v hqtxlu| irxqg wkdw wkh dgglwlrqdo frvwv idfhg e| d Eulwlvk
LVS wr ex| frqqhfwlylw| rxwvlgh wkh X1N1 duh kljk hqrxjk wr pdnh wkh X1N1
Lqwhuqhw frqqhfwlylw| pdunhw frpshwlwlyh dqg wkhuhiruh _vhoi0frqwdlqhg% 1 Wklv
qglqj/ frqlfwlqj zlwk wkh hduolhu HxurLVSD vwdwhphqwv derxw wkh frqyhqlhqfh
ri dftxlulqj X1V10edvhg frqqhfwlylw| vkrzv wkh hhfwv ri wkh uhfhqw hyroxwlrq ri
wkh Hxurshdq edfnerqh lqgxvwu| riwhq ghvfulehg dv ehu joxw1 Lq sduwlfxodu
Riwho irxqg ryhu 53 vxssolhuv ri Lqwhuqhw frqqhfwlylw|/ lq wkh X1N1 dqg idlohg wr
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lghqwli| dq rshudwru dv kdylqj d grplqdqw srvlwlrq lq whupv ri pdunhw yroxph1
Lq lwv uhylhz4;/ Riwho uhdfkhg wkh frqfoxvlrqv wkdw wkh zkrohvdoh LS wudqvlw pdu0
nhw lq wkh X1N1 lv hhfwlyho| frpshwlwlyh dqg zkrohvdoh sulfhv duh idoolqj1 Wklv
frqfoxvlrq/ wrjhwkhu zlwk wkh RHFG prvw uhfhqw vwxg| ri wkh Edfnerqh pdunhw/
duh/ lqwhuhvwlqjo|/ frqlfwlqj zlwk wkh uhvxowv ri wkh dqwlwuxvw lqyhvwljdwlrqv rq
wkh ZruogFrp ~Vsulqw sursrvhg phujhu dqdo|vhg lq wkh Dsshqgl{1
Rxu dqdo|vlv ri wkh sulfh dqg txdolw| gdwd iurp rq0olqh edqgzlgwk wudglqj
rruv frqupv wkh frqfoxvlrq uhdfkhg e| Riwho dqg wkh RHFG1 Iru h{dpsoh/
lq Wdeoh 4 zh suhvhqw wudglqj gdwd iru d w|slfdo 6 prqwkv frqwudfw iru 43 Pesv
ri edqgzlgwk lq Edqg0[*v Orqgrq dqg Qhz \run wudglqj rruv/ dv uhfrughg lq
wkh shulrg 6 Mxo| wr 8 Qryhpehu 53351
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Wdeoh 4= Frqqhfwlylw| pdunhwv iru w|slfdo 43 Pesv frqwudfwv lq
Orqgrq dqg Qhz \run
L ondon N ew  Y ork
Price (in  £) Q uality Index Price (in  £) Q uality Index
E U A verage 1,331.3 118.8 1,482.1 19.2
V ar 27,932.8 756.2 14,3476.1 938.4
st. dev. 167.1 27.5 378.8 30.6
Best 1 ,080 144.1 799.0 24.0
U S A verage 1,331.3 52.7 1,482.1 285.5
V ar 27,932.8 107.0 14,3476.1 25,959.9
St. dev. 167.1 10.3 378.8 161.1
Best 1 ,080 61.9 799.0 524.3
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Lw lv zruwk qrwlqj wkdw frqqhfwlylw| dw 43 Pesv lv fkhdshu lq Orqgrq wkdq
lq Qhz \run rq dyhudjh1 \hw wkh ehvw sulfh fdq eh irxqg lq Qhz \run1 Wkh
txdolw| lqgh{ ri frqqhfwlylw| +dv fdofxodwhg e| Edqg0[, lv vxevwdqwldoo| ehwwhu lq
Orqgrq iru frqqhfwlylw| zlwk wkh HX1 Iru frqqhfwlylw| zlwk wkh XV Qhz \run
pdlqwdlqv frqvlghudeoh dgydqwdjh zlwk dq dyhudjh txdolw| lqgh{ wkdw lv pruh
wkdq irxu wlphv wkdw iru Orqgrq1
Wkh lpsruwdqfh ri wkh dfwxdo sk|vlfdo orfdwlrq ri wkh LVS*v frqqhfwlrq wr d
edfnerqh lv rq wkh zkroh frquphg1 Zkhq txdolw| lv frqvlghuhg Orqgrq suryhv
idu ehwwhu iru Hxurshdq frqqhfwlylw| dw 43Pesv/ zkloh Qhz \run lv wkh ehvw
pdunhw iru XV frqqhfwlylw|1 Rq wkh zkroh wkhvh uhvxowv zrxog vhhp wr lqglfdwh
d pdunhg fkdqjh iurp wkh vlwxdwlrq ri wkh vhfrqg kdoi ri wkh 4<<3v zkhq d
Hxurshdq LVS zdv riwhq ehwwhu r e| ex|lqj edqgzlgwk lq wkh XV hyhq li lwv
pdlq lqwhuhvw zdv lq frqqhfwlylw| zlwk wkh HX1 Wkhvh uhvxowv vhhp wr frqup
wkdw wkh Hxurshdq pdunhw lv fxuuhqwo| fkdudfwhulvhg e| d uhodwlyho| odujhu vxsso|
ri sk|vlfdo fdsdflw| dw ohdvw dw wkh 43Pesv ohyho1
Edqgzlgwk pdunhwv vhhp vwurqjo| lqxhqfhg e| sk|vlfdo dqg jhrjudsklfdo
idfwruv1 LVSv zlwk d ghqlwh lqwhuhvw lq uhjlrqdo frqqhfwlylw| +l1h1 lq frqqhfwlylw|
hlwkhu wr wkh XV ru wr Hxursh,/ duh ehwwhu vhuyhg e| wkh edqgzlgwk0wudglqj rru
forvhu wr wkh suhydohqw ghvwlqdwlrq ri wkhlu frppxqlfdwlrq qhhgv1
Dgplwwhgo|/ wkhvh duh suholplqdu| uhvxowv edvhg rq d vlqjoh edqgzlgwk1 Dqg
|hw/ jlyhq wkdw txdolw| lqgh{hv duh qrw edqg0vhqvlwlyh dqg wkdw wkhuh lv d vhhp0
lqjo| olqhdu uhodwlrqv ehwzhhq sulfhv dqg edqgzlgwk vl}h/ wkh| duh olnho| wr eh
uhsuhvhqwdwlyh ri ehkdylrxu ri wkhvh wudqvlw pdunhwv1
43
\hw zh zrxog olnh wr frqyh| d zrug ri fdxwlrq rq wkh urexvwqhvv ri wkhvh
uhvxowv1 Lq sduwlfxodu wkh uhdghu vkrxog eh dzduh wkdw rq0olqh edqgzlgwk wudglqj
lv vwloo lq lwv lqidqf| dqg wkhuhiruh wkh sulfhv dqg txdolw| lqgh{hv khuh suhvhqwhg
pljkw eh xquhsuhvhqwdwlyh ri wkh hqwluh wudqvlw pdunhw1 \hw/ zh wklqn wkdw wkh|
duh ydoxdeoh lq wzr uhvshfwv1 Iluvwo|/ wkh| surylgh zkdw frxog eh ghqhg dv
dq lqiruphg jxhvv rq wkh jhrjudsklfdo vwudwlfdwlrq ri edfnerqh pdunhw wkdw
frqupv wkh fxuuhqw suhydlolqj ylhz1 Vhfrqgo|/ wkh| surylgh dq h{dpsoh ri
wkh ulfkqhvv ri lqirupdwlrq wkdw fdq eh jdwkhuhg iurp rq0olqh vrxufhv rq wkh
vwuxfwxuh dqg ixqfwlrqlqj ri wkh Lqwhuqhw edfnerqh fdsdflw| pdunhw1
 @?i* _@|@ +i}hittL?t
Wkh gdwd surylghg e| Edqg0[ frqwdlqv sulfhv e| jurvv0frqqhfwlylw| vxssolhu/
orfdwlrq ri wkh sk|vlfdo frqqhfwlrq +Orqgrq ru Qhz \run,/ fdsdflw| edqg +4Pe
shu vhf1 433,/ dqg frqwudfw ohqjwk +4 prqwk/ 6 prqwkv/ hwf1,1 Wkh vlwh surylghv
dovr lqgh{hv ri wkh txdolwdwlyh shuirupdqfh ri wkh ydulrxv vxssolhuv1 Wkhvh lq0
gh{hv duh= Urxqg Wuls Wlph lq plfurvhfrqgv/ wkh Sdfnhw orvv lq shufhqwdjh/
Wudqvihu udwh +lq ne|whv2vhf,> wkh qxpehu ri Krsv qhfhvvdu| d qxpehu ri fxv0
wrpdu| ghvwlqdwlrqv> dqg d vxppdu| lqgh{ ri doo wkh suhylrxv rqhv fdofxodwhg
e| Edqg0[ Txdolw| lqgh{1 Doo txdolwdwlyh lqgh{hv duh vshflf wr hdfk frpsdq|1
Rq wkh rwkhu kdqg/ iru whfkqlfdo uhdvrqv wkh| duh lqyduldqw dfurvv edqgv1 Wkh
txdolw| lqgh{hv duh surylghg dv prylqj dyhudjhv ri wkh shuirupdqfh ri d sdu0
wlfxodu vxssolhu ryhu d {hg shulrg +w|slfdoo| 9 prqwkv/ 6 prqwkv/ 4 prqwk/ 5
zhhnv,/ ru dv gdlo| revhuydwlrqv1
Zh revhuyhg doo wklv yduldeohv +sulfhv e| edqg/ vxssolhu/ frqwudfw ohqjwk/
dqg orfdwlrq> prylqj dyhudjhv ri txdolw| lqgh{hv e| vxssolhu/ dqg ghvwlqdwlrq
ri wudf/ dqg gdlo| revhuydwlrqv ri txdolw| lqgh{hv e| vxssolhu/ dqg ghvwlqdwlrq
ri wudf, rq d gdlo| edvlv iru wkh hqwluh shulrg iurp 6 Mxo| wr 8 Qryhpehu
53351 Ehlqj xqdeoh wr dvfhuwdlq wkh phwkrgrorj| xvhg e| Edqg0[ wr froodwh
wklv lqgh{/ zh zhuh xqzloolqj wr xvh lw1 Pruhryhu/ lwv vwurqj froolqhdulw| zlwk
wkh rwkhu txdolw| lqgh{hv vxjjhvwhg wkdw lw lv vlpso| d zhljkwhg dyhudjh ri wkh
rwkhu txdolw| lqglfdwruv1 Dv vxfk lw lv xqdeoh wr frqyh| dgglwlrqdo lqirupdwlrq1
Iru doo wkhvh uhdvrqv zh ghflghg qrw wr xvh lw1
Zh dovr ghflghg qrw wr xvh wkh prylqj dyhudjh yhuvlrqv ri wkh txdolw| lqgh{hv
dv wkh| duh lpsurshuo| fdofxodwhg/ dqg zurqjo| uhsruw wkh hhfw ri plvvlqj
revhuydwlrqv/ dqg/ pruh zruu|lqjo|/ ri whpsrudu| whfkqlfdo euhdngrzqv1 Wkh
edqg lqyduldqfh ri wkh rwkhu txdolw| lqgh{hv suhyhqwv xv iurp lpsohphqwlqj
d ixoo|0hgjhg khgrqlf uhjuhvvlrq1 \hw wkh ulfk qdwxuh ri wkh lqirupdwlrq e|
vxssolhu sxwv xv lq dq lghdo srvlwlrq wr shuirup d sdqho gdwd dqdo|vlv ri wkhvh
frqqhfwlylw| pdunhwv lq Qhz \run dqg Orqgrq1 Wkh qh{w vhw ri wdeohv vkrz wkh
uhjuhvvlrq uhvxowv iru Orqgrq dqg Qhz \run iru LS Wudqvlw rq 43Pelwv edqg/
wkuhh prqwkv frpplwphqw frqwudfwv/ dqg 57 kuv1 shuirupdqfh lqgh{hv1
Zh xvhg d sdqho gdwd prgho lqfoxglqj lqglylgxdo hhfwv iru wkh uhvxowv vkrzq
ehorz1 Zh dvvxphg d {hg hhfwv prgho vshflhg dv iroorzv1 Iru hdfk up l lq
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wkh pdunhw=
sl @ ll.[l . %l l @ 4> ====> Q
zkhuh
sl lv d W  4 yhfwru ri gdlo| sulfhv iru up l
lw @ +4> 4> ===> 4, lv d W  4 yhfwru
[l lv d W N yhfwru ri gdlo| revhuydwlrqv rq txdolw| lqglfdwruv
 lv d N  4 yhfwru ri frhflhqwv
%l lv d W  4 yhfwru ri huuruv
Zkhuh l duh qrq vwrfkdvwlf wlph lqyduldqw xqnqrzq up0vshflf frh0
flhqwv1 Vwdfnlqj ryhu wkh Q upv lq hdfk pdunhw jlyhv=
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Wkh Prgho lv wkhq hvwlpdwhg xvlqj ROV rq wkh ghyldwlrqv iurp wkh pdunhw
phdq dqg wkh hvwlpdwlrq lqfoxghv rqo| frpsdqlhv wkdw wudghg iru wkh hqwluh
shulrg1 Jlyhq wkh devhqfh ri d0sulrul fkrlfhv iru wkh txdolw| lqglfdwruv/ zh rswhg
iru dq h{foxvlrq phwkrgrorj|/ dlphg dw plqlplvlqj froolqhdulw| dqg pd{lpdvlqj
wkh prgho w1 Wkh qdo uhjuhvvlrqv duh suhvhqwhg ehorz1
Orqgrq
Model Summaryb
.981a .963 .963 2.296E-02 .963 2254.540 12 1034 .000 .183
R
R
Square
Adjusted
R
Square
Std. Error
of the
Estimate
R Square
Change
F
Change df1 df2
Sig. F
Change
Change Statistics
Durbin-
Watson
Predictors: (Constant), L, J, H, I, F, RTTEU, E, A, B, K, C, Da. 
Dependent Variable: PRICEb. 
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zkhuh ohwwhuv duh wkh frpsdq| gxpplhv/ dqg UWWHX vwdqgv iru Urxqg Wuls
Wlph wr Hxursh +lq pv1,1
Coefficientsa
.171 .003 64.796 .000 .166 .176
4.426E-02 .008 .074 5.414 .000 .028 .060 -.331 .166 .032 .188 5.32
-.350 .004 -.816 -98.946 .000 -.357 -.343 -.456 -.951 -.590 .523 1.91
-.272 .004 -.635 -69.464 .000 -.280 -.265 -.243 -.907 -.414 .426 2.35
-.253 .003 -.591 -72.999 .000 -.260 -.247 -.224 -.915 -.436 .543 1.84
-.284 .006 -.663 -43.986 .000 -.297 -.272 -.224 -.807 -.262 .157 6.39
-.260 .004 -.606 -72.398 .000 -.267 -.253 -.224 -.914 -.432 .507 1.97
-.251 .004 -.586 -71.055 .000 -.258 -.244 -.205 -.911 -.424 .524 1.91
-.148 .004 -.342 -41.241 .000 -.155 -.141 .059 -.789 -.246 .518 1.93
-.109 .004 -.254 -30.001 .000 -.116 -.102 .163 -.682 -.179 .498 2.01
-.108 .004 -.242 -29.720 .000 -.115 -.100 .154 -.679 -.177 .538 1.86
4.944E-02 .003 .115 14.279 .000 .043 .056 .549 .406 .085 .545 1.83
-7.48E-02 .003 -.175 -21.612 .000 -.082 -.068 .233 -.558 -.129 .545 1.83
(Cons)
RTTEU
A
B
C
D
E
F
H
I
J
K
L
Model
1
B
Std.
Error
Unstandardized
Coefficients
Beta
Stand.
Coef.
t Sig.
Lower
Bound
Upper
Bound
95% Confidence
Interval for B
Zero-
order Partial Part
Correlations
Tol. VIF
Collinearity
Statistics
Dependent Variable: PRICEa. 
Qhz \run
Model Summaryb
.999a .998 .998 .0140345 .998 25664.935 5 310 .000 .172
R
R
Square
Adjusted
R
Square
Std. Error of
the Estimate
R Square
Change F Change df1 df2
Sig. F
Change
Change Statistics
Durbin-
Watson
Predictors: (Constant), P, HEU, N, O, PLEUa. 
Dependent Variable: PRICEb. 
zkhuh ohwwhuv duh wkh frpsdq| gxpplhv/ dqg KHX vwdqgv iru wkh qxpehu ri
krsv wr Hxursh dqg SOHX vwdqgv iru wkh shufhqwdjh Sdfnhw Orvv wr Hxursh1
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Coefficientsa
.338 .002 159.569 .000 .334 .342
8.E-03 .004 .010 2.281 .023 .001 .016 .510 .128 .006 .377 2.655
-.018 .007 -.009 -2.573 .011 -.032 -.004 .090 -.145 -.007 .693 1.443
-.782 .003 -1.196 -259.931 .000 -.788 -.776 -.895 -.998 -.725 .367 2.725
-.333 .003 -.509 -118.177 .000 -.338 -.327 .025 -.989 -.329 .419 2.386
-.264 .003 -.403 -85.397 .000 -.270 -.258 .162 -.979 -.238 .349 2.868
(Cons)
PLEU
HEU
N
O
P
1
B
Std.
Error
Unstandardized
Coefficients
Beta
Stand.
Coef.
t Sig.
Lower
Bound
Upper
Bound
95% Confidence
Interval for B
Zero-
order Partial Part
Correlations
Tol. VIF
Collinearity
Statistics
Dependent Variable: PRICEa. 
Rxu uhvxowv duh qrw vxusulvlqj jlyhq wkdw wkh orz yduldqfh ri sulfh dqg jlyhq
wkdw prvw ri lw lv ehwzhhq frpsdqlhv1 Iru h{dpsoh wklv h{sodlq wkh rwkhuzlvh
zruu|lqj kljk w ri wkh prghov1 Wkh olwwoh sulfh yduldqfh wkdw wkhuh lv/ lv prvwo|
h{sodlqhg e| wkh frpsdqlhv* gxpplhv dv vkrzq e| wkhlu kljk frhflhqwv dqg
wkh idfw wkdw wkhvh frhflhqwv duh vwdwlvwlfdoo| yhu| vljqlfdwlyh,1 Wklv lqgl0
fdwhv wkdw wkh pdunhwv duh qrw frpshwlwlyh/ dqg wkdw eudqg hhfwv sod| d pdmru
uroh1 Sulfh yduldwlrqv duh rqo| pdujlqdoo| dhfwhg e| txdolwdwlyh glphqvlrqv
+orz frhflhqwv/ dqg rq wkh zkroh ohvv vwdwlvwlfdoo| vljqlfdqw,1 Wklv lv frq0
uphg e| wkh idfw wkdw wkh Dgm1 UVt1 lv yhu| kljk hyhq rplwwlqj hqwluho| wkhvh
yduldeohv1 Wkh uhodwlyh xqlpsruwdqfh ri txdolwdwlyh lqglfdwruv frqupv wkh qrq0
frpshwlwlyh qdwxuh ri wkhvh pdunhwv1 Pruhryhu/ iru whfkqlfdo uhdvrqv wkh txdolw|
lqgh{hv whqg wr pryh lq v|qfkurq|/ dqg wkhuhiruh duh uhvsrqvleoh iru wkh prvw
ri wkh froolqhdulw| suhvhqw lq wkh lqlwldo uhjuhvvlrqv1 Wkh idfw wkdw rqo| d ihz ri
wkhp duh vwdwlvwlfdoo| vljqlfdwlyh lq wkh qdo uhjuhvvlrqv vkrzv wkdw prvw ri wkh
lqirupdwlrq wkdw hdfk ri wklv lqgh{ frqyh|v lv uhgxqgdqw1 Ilqdoo| wkh vljq ri
wkh frhflhqw lv qrw qhfhvvdulo| wkh culjkw* rqh1 Wklv vxjjhvwv wkdw wkh pdunhw
lv hyhq ohvv shuihfw wkdq wkh kljk vljqlfdqfh ri wkh gxpplhv pljkw vxjjhvw/ dv
frpsdqlhv zlwk kljk sulfhv duh riwhq deoh wr vxsso| dq lqihulru vhuylfh1 Pruh0
ryhu/ lw lqglfdwhv wkdw pdunhw grplqdqfh lv qrw dfklhyhg wkurxjk d ehwwhu vhw ri
shhulqj djuhhphqwv dv wkh| vkrxog lpsuryh wkh txdolw| ri wkh vhuylfh1
e L?U*tL?t
Glhuhqw dqdo|vlv ri wkh Lqwhuqhw edfnerqh pdunhw surylgh glhuhqw dqvzhuv
derxw lwv ghjuhh ri frqfhqwudwlrq1 Wklv yduldelolw| lv pdlqo| gxh wr wkh sdxflw|
ri h{lvwlqj gdwd dv rssrvhg wr wkdw uhtxluhg wr ghvljq wkh yhuwlfdo dqg krul}rqwdo
erughuv ri wkh uhohydqw pdunhw/ dqg glhuhqw pdunhw ghqlwlrqv surylgh rssrvlwh
dqwlwuxvw suhvfulswlrqv1
Zh xvhg rqolqh wudqvlw sulfhv wr prqlwru lqgluhfwo| wkh hyroxwlrq ri wkh pdu0
nhw/ e|0sdvvlqj/ lq wklv zd|/ wkh glfxowlhv ri pdsslqj wkh erughuv dqg klhudu0
fklhv lq wkh Lqwhuqhw edfnerqh vwuxfwxuh1 Pdq| ri wkh uhohydqw txhvwlrqv kdyh
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ehhq dgguhvvhg e| xvlqj wkh dydlodeoh lqirupdwlrq rq rqolqh sulfhv dqg txdo0
lw|1 Wklv gdwd lqglfdwhv d fkdqjlqj vwuxfwxuh ri wkh Lqwhuqhw Frqqhfwlylw| Pds/
vkrzlqj wkh hphujhqfh ri d ohvv klhudufklfdo dqg pxowlkhdghg edfnerqh vwuxf0
wxuh zlwk vhsdudwh X1V1 dqg Hxurshdq wudqvlw pdunhwv1 Krzhyhu wklv surfhvv
vhhpv wr kdyh ohiw hohphqwv ri pdunhw srzhu/ zklfk pd| eh vshflf wr wkh uroh
uhsxwdwlrq vwloo sod|v lq wkh lqidqf| ri rqolqh wudglqj pdunhwv
1
Uhihuhqfhv
0 Deudpvrq/ E1/G11 ^5334` _Lqwhusuhwlqj Fxuuhqw Vwdwlvwlfv= Lqwhuqhw Edfn0
erqh Pdunhw Vkduhv% WhohfrpUhirup Yroxph 4 Qxpehu 5 Mxo| 5334
0Edqg0{ zhevlwh= zzz1edqg0{1frp
0Fdyh/ P1 +4<<<,1 %Lqwhufrqqhfwlrq dqg wkh Lqwhuqhw= Frpshwlwlrq dqg Uhj0
xodwlrq Lvvxhv dw Orfdo Dffhvv dqg Edfnerqh Ohyhov% RHFG/ Zrunlqj Sduw| rq
Whohfrppxqlfdwlrq dqg Lqirupdwlrq Vhuylfhv
0Fuhphu/ M1/ Uh|/S1/ dqg Wluroh M1/+5333, %Frqqhfwlylw| lq wkh Frpphufldo
Lqwhuqhw%/
Mrxuqdo ri Lqgxvwuldo Hfrqrplfv> 7;+7,/ Ghfhpehu 5333/ 7660:51
0Hxurlvsd +4<<;, / _Jrrg Lqwhqwlrqv/ wkh hhfwv ri whohfrpv sulflqj srolflhv
rq wkh Hxurshdq Lqwhuqhw%1 kwws=22zzz1hxurlvsd1ruj2whohfrpv41kwpo Hfrqrplhv/
MHWUR1 +Mdsdq,0Hxurshdq Frpplvvlrq +5335, _ Frqwulexwlrq iurp wkh Hxur0
shdq Frpplvvlrq uhjduglqj LWX0W Uhfrpphqgdwlrq G183 dqg dvvrfldwhg zrun
lq VJ6% vhh
zzz1hxursd1hx1lqw2lqirupdwlrq vrflhw|
2wrslfv2whohfrpv2lqwhuqdwlrqdo2lwx2hf rqg831sgi
0Jlrydqqhwwl/ H1 +5335,/ _Lqwhufrqqhfwlrq/ Glhuhqwldwlrq dqg Erwwohqhfnv
lq wkh Lqwhuqhw%1 Lqirupdwlrq Hfrqrplfv dqg Srolf|1 yro 47 q1 6 ss 6;807371
Vhswhpehu 5335
0Jlrydqqhwwl/ H1/ P1 Ndjdpl dqg P1 Wvxml +5336,/ Wkh Lqwhuqhw Uhyroxwlrq=
D Joredo Shuvshfwlyh/ Fdpeulgjh/ Fdpeulgjh Xqlyhuvlw| Suhvv1
0 Jlrydqqhwwl/ H1/ Qhxkr/ N1 dqg Vsdjqror J1 +5336, Djjorphudwlrq lq wkh
Lqwhuqhw= Grhv Vsdfh Vwloo PdwwhuB Wkh PL[0L[S Fdvh Lq Ndjdpl dqg Wvxml
hgv1 _Lqgxvwuldo Djjorphudwlrq= Idfwv Dqg Ohvvrqv Iru Ghyhorslqj Frxqwulhv%
LGH/ Wrn|r/ Mdsdq1
0Nhqgh/ P1 +5333,/ _Wkh Gljlwdo Kdqgvkdnh= Frqqhfwlqj Lqwhuqhw Edfn0
erqhv%/ Ihghudo Frppxqlfdwlrqv Frpplvvlrq RSS Zrunlqj Sdshu Qr1 65
0Odrqw/ M10M1/ Uh|/ S1 dqg Wluroh/ M1 +4<<;, _Qhwzrun Frpshwlwlrq= L1Ryhuylhz
dqg qrqglvfulplqdwru| sulflqj%/ Udqg Mrxuqdo ri Hfrqrplfv/ Yro 5</ 41 ss 406:1
0Odrqw/ M10M1/ dqg Wluroh/+5333, M1 Frpshwlwlrq lq Whohfrppxqlfdwlrqv1
PLW Suhvv/ Fdpeulgjh/ Pdvv1
0RHFG +5335,/ Lqwhuqhw Wudf H{fkdqjh dqg wkh Ghyhorsphqw Ri Hqg0wr
Hqg Lqwhuqdwlrqdo Whohfrppxqlfdwlrq Frpshwlwlrq1
GVWL2LFFS2WLVS+5334,82ILQDO
0Rfldo Mrxuqdo Ri wkh Hxurshdq Frpplvvlrq +5333,/ Uhjxodwlrq +HHF, Q
73792;</ Phujhu Surfhgxuh/ Eux{hoohv/ Hxurshdq Frpplvvlrq/ GJ[LLL
0Rfldo Mrxuqdo Ri wkh Hxurshdq Frpplvvlrq +5335,/ 570705335/ Gluhfwlyh
533524<2HF2 rq _Dffhvv wr/ dqg Lqwhufrqqhfwlrq ri/ hohfwurqlf frppxqlfdwlrq
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qhwzrunv dqg dvvrfldwhg idflolwlhv%1
0Riwho +5334,= Hhfwlyh Frpshwlwlrq uhylhz ri Lqwhuqhw Frqqhfwlylw|/ 56
Dxjxvw 5334/
0Sdssdodugr/ G1 +5334,/ _Wkh LVS wrs grjv% / Qhwzrun Zruog Ixvlrq / 63
Pd| 53341
0X1V1 Ghsduwphqw ri Mxvwlfh +5333,/ Flylo Dfwlrq djdlqvw ZruogFrp Lqf1
dqg Vsulqw Frusrudwlrq
Mxqh 59/ 53331 kwws=22zzz1xvgrm1jry2dwu2fdvhv2i8333283841sgi
D TTi?_ Ai ThLTLti_ 4ih}ih Mi|ii? W%
‘Lh*_L4 @?_ 5Th?|
Wkh wzr prvw uhohydqw dqwlwuxvw fdvhv glvfxvvhg lq wkh lqgxvwu| kdyh ehhq wkh
phujhu ehwzhhq PFL dqg ZruogFrp lq 4<<; dqg wkh uhmhfwhg phujhu ehwzhhq
PFL0ZruogFrp dqg Vsulqw lq 53331 Diwhu dq h{whqvlyh lqyhvwljdwlrq lqwr wkh
phujhu sursrvdo/ rq wkh 5;wk ri Mxqh 5333 wkh Hxurshdq Frpplvvlrq dgrswhg
wkh ghflvlrq wkdw _ Wkh qrwlhg frqfhqwudwlrq frqvlvwlqj ri wkh phujhu ehwzhhq
PFL0ZruogFrp dqg Vsulqw lv ghfoduhg lqfrpsdwleoh zlwk wkh frpprq pdunhw
dqg wkh ixqfwlrqlqj ri wkh HHD Djuhhphqw1% ^Rfldo Mrxuqdo ri wkh Hxurshdq
Frpplvvlrq +5333,`1 Vlploduo| rq wkh 59wk ri Mxqh 5333 wkh X1V1 Ghsduwphqw ri
Mxvwlfh vwdwhg _ Wkh sursrvhg phujhu ri ZruogFrp dqg Vsulqw zloo fdxvh vljqli0
lfdqw kdup wr frpshwlwlrq lq pdq| ri wkh qdwlrq*v prvw lpsruwdqw whohfrppx0
qlfdwlrqv pdunhwv1 E| frpelqlqj wzr ri wkh odujhvw whohfrppxqlfdwlrqv upv lq
wkhvh pdunhwv/ wkh sursrvhg dftxlvlwlrq zrxog vxevwdqwldoo| ohvvhq frpshwlwlrq
lq ylrodwlrq ri Vhfwlrq : ri wkh Fod|wrq Dfw 11Wkh phujhu zrxog ohdg wr kljkhu
sulfhv/ orzhu vhuylfh txdolw|/ dqg ohvv lqqrydwlrq wkdq zrxog eh wkh fdvh devhqw
lwv frqvxppdwlrq1 Wkh Xqlwhg Vwdwhv wkhuhiruh vhhnv dq rughu shupdqhqwo|
hqmrlqlqj wkh phujhu%1 ^X1V1 GrM 5333 sdjh 6`
Wkh grplqdqw srvlwlrq ri ZruogFrp kdv lqghhg ehhq dwwdlqhg wkurxjk d
yhu| dfwlyh dftxlvlwlrq srolf|1 Wkh GrM hqtxlu| ghvfulehv vrph ri wkh pruh
wkdq 93 dftxlvlwlrqv rshudwhg e| wklv frpsdq|= iru h{dpsoh lq 4<<8 ZruogFrp
dftxluhg wkh qhwzrun vhuylfh rshudwlrqv ri Zlooldpv Whohfrppxqlfdwlrqv/ zlwk
lwv 44/333 ploh ehu rswlf qhwzrun/ lq 4<<9/ wkurxjk wkh dftxlvlwlrq ri PIV Frp0
pxqlfdwlrqv Frpsdq|/ ZruogFrp rewdlqhg wkh frqwuro ri XXQHW/ wkh zruog
odujhvw Lqwhuqhw edfnerqh surylghu1 Lq 4<<; ZruogFrp dftxluhg Frpsxvhuyh
d ohdglqj Lqwhuqhw surylghu dqg DQV/ DRO*v sulpdu| Lqwhuqhw edfnerqhv qhw0
zrun1 Rwkhu dftxluhg edfnerqhv zhuh JulgQhw/ Xqlfrp0Slsh{/ LqQhw/ QO Qhw
dqg Phwul{ Lqwhuolqn1 Dv d uhvxow ri wkh ohdghuvkls srvlwlrq uhdfkhg lq wkhvh
|hduv wkh ZruogFrp dftxlvlwlrq ri PFL lq Vhswhpehu 4<<; kdv ehhq dffrpsd0
qlhg e| wkh lpsrvlwlrq/ e| wkh XV GrM dqg wkh HX Frpplvvlrq/ iru PFL wr
glyhvw lwv Lqwhuqhw dvvhwv wr Fdeoh ) Zluhohvv1
Wkh pdmru vrxufh ri glvdjuhhphqw ehwzhhq wkh Frpplvvlrq dqg wkh wzr
ghihqgdqw frpsdqlhv/ frqfhuqhg wkh klhudufklfdo qdwxuh ri wkh Lqwhuqhw1 Wkh
Frpplvvlrq vwuhvvhg wkdw d klhudufklfdo vwuxfwxuh zdv fohduo| h{srvhg e| wkh hy0
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lghqfh wkdw wrs ohyho surylghuv dfklhyh wkhlu frqqhfwlylw| hqwluho| e| vhwwohphqw0
iuhh shhulqj pdlqo| dw sulydwh shhulqj srlqwv/ zkhuhdv vpdoohu surylghuv qhhg wr
sxufkdvh wudqvlw iurp wrs0wlhu qhwzrun wr dfklhyh joredo frqqhfwlylw|1 Li frqqhf0
wlylw| lv fuxfldo lq ghqlqj pdunhw ohdghuvkls wkh sk|vlfdo h{suhvvlrq ri pdunhw
vkduhv lv jlyhq e| wudf rzv1 Wkh udwlr ehwzhhq wudf rzv ri wkh glhu0
hqw qhwzrunv kdyh wkhuhiruh ehhq xvhg wr hydoxdwh pdunhw vkduhv dv uhsruwhg
lq Wdeoh D4/ ehorz/ wrjhwkhu/ iru uhihuhqfh/ zlwk d uhyhqxh edvhg pdunhw vkduh
glvwulexwlrq rewdlqhg e| Sureh Uhvhdufk +Sdssdodugr 5334,
Wrs wlhu edfnerqhv
PdunhwVkduhv
+uhyhqxhvshu |hdu 5333,
Vrxufh sureh Uhvhdufk53
PdunhwVkduhv
+wudf udwlrv,
Vrxufh HX
JWH 9=6( ^3 43`(
Vsulqw 9=8( ^8 48`(
F)Z 6=8( ^3 43`(
PFLZruogFrp 5:=<( ^65 69`(
Wrs wlhu edfnerqhv Pdunhw Vkduhv +Uhyhqxhv |hdu 5333,
Iurp wkhvh hvwlpdwhv wkh qhz phujhg hqwlw| zrxog kdyh kdg d pdunhw vkduh
ehwzhhq ^6:084`( djdlqvw wkh qh{w frpshwlwru*v rqh qrw ehlqj odujhu wkdq 48(1
Wkh Hxurshdq Frpplvvlrq frqfoxghg wkdw wkh sursrvhg phujhu zrxog kdyh
ohg wr wkh hphujhqfh ri d wrs ohyho qhwzrun surylghu/ deoh wr dfw doprvw lqgh0
shqghqwo| ri lwv frpshwlwruv dqg fxvwrphuv dqg wr ghwhuplqh lwv rzq/ dqg lwv
frpshwlwruv/ sulfhv dqg wkh whfkqlfdo ghyhorsphqwv lq wkh lqgxvwu|1
Wkh X1V1 Ghsduwphqw ri Mxvwlfh hqtxlu| surylghv dq dowhuqdwlyh hvwlpdwh
ri wkh Wlhu 4 pdunhw vkduhv dqg wkh hhfwv ri wkh phujhu= _Wkh Khuqgdko0
Kluvfkpdq Lqgh{ +%KKL%,/ 1111 lqglfdwhv wkdw wklv pdunhw lv kljko| frqfhqwudwhg1
Wkh KKL lq whupv ri wudf lv dssur{lpdwho| 4;83> srvw0phujhu/ wkh KKL zloo
ulvh dssur{lpdwho| 4483 srlqwv wr dssur{lpdwho| 63331 Wkh sursrvhg phujhu
wkuhdwhqv wr ghvwur| wkh frpshwlwlyh hqylurqphqw wkdw kdv fuhdwhg d yleudqw/
lqqrydwlyh Lqwhuqhw e| iruplqj dq hqwlw| wkdw lv odujhu wkdq doo rwkhu LESv frp0
elqhg/ dqg wkhuhe| kdv dq ryhuzkhoplqjo| glvsursruwlrqdwh vl}h dgydqwdjh ryhu
dq| rwkhu LES1%
Ilqdoo| frqfhuqlqj wkh lvvxh ri wkh wkuhdw ri txdolw| ghjudgdwlrq wkh Hxur0
shdq lqtxlu| hvwlpdwhg wkdw wkh wudf uhpdlqlqj rq qhw iru wkh qhzo| phujhg
frpsdq| zloo eh ehwzhhq 73 dqg ;3 shufhqw frpsduhg wr d shufhqwdjh ri qr pruh
wkdq 65( iru wkh rwkhu frqqhfwlylw| surylghuv1 Wkhvh zrxog wkhq eh irufhg wr
h{fkdqjh durxqg 53( ri wkhlu wudf zlwk wkh qhz grplqdqw sod|hu dqg wklv vl}h
dv|pphwulhv zrxog lpso| wkdw d ghjudgdwlrq ri wkh txdolw| lqwhuidfh zloo kdyh
d zruvh hhfw rq wkh vpdoohu vl}h qhwzrunv wkdq rq wkh odujhu rqh 1
Txdolw| lvvxhv kdyh ehhq frqvlghuhg lq erwk wkh Hxurshdq dqg Dphulfdq
hqtxlulhv dovr iurp d g|qdplf survshfwlyh lq uhodwlrq wr erwk pdunhw wlsslqj dqg
srwhqwldo hqwu| lq wkh lqgxvwu|1 Vlqfh wkh h{lvwlqj iuhh0shhulqj uxohv uhtxluh dq
hqwudqw/ ru h{lvwlqj sduwqhuv/ wr eh ri frqvlghudeoh vl}h wkh hqtxlulhv irxqg wkdw
wkh phujhu zrxog kdyh jhqhudwhg erwk dq hqgrjhqrxv pdunhw wlsslqj surfhvv lq
225ii @TT@*@h_Lc # RAi W5 |LT _L}t i|Lh! L`h*_ 6tL? c f @) 2ff
4:
idyrxu ri wkh grplqdqw edfnerqh wrjhwkhu zlwk d iruplgdeoh eduulhu iru srwhqwldo
hqwudqwv lq wkh wrs wlhu edfnerqh pdunhw1
4;
